SUMMARY Unilateral cerebral infarcts were produced in the rat by ligation of one common carotid artery and a subsequent exposure to carbon monoxide. In animals which had undergone an additional ligation of the external jugular veins leading to a moderate increase of the cephalic venous pressure the outcome of the procedure was ameliorated significantly. Venous pressure elevation was thought to reduce the venous vascular resistance effectively by preventing the leptomeningeal veins from collapsing. Collapse of the leptomeningeal veins probably occurred during the severe carbon monoxide-induced hypotension causing a steep increase of cerebral vascular resistance.
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There is evidence that the threshold value of cerebral perfusion pressure below which cerebral infarcts occur is conspicuously clear-cut.' 2 We presume that this in part can be attributed to the collapse of leptomeningeal veins, which is known to increase flow resistance. Since a collapsed vessel can be distended by adding a flow resistance to its outlet we tested the hypothesis that the incidence of hypotension-induced brain lesions could be reduced by elevating the cephalic venous flow resistance. We used a modified Levine procedure which has been described in detail.3
Material and methods
The experiments were perfonned with unstarved male albino rats of the Chbb:THOM strain. In contrast, in patients with widespread thrombotic occlusions of cerebral veins and sinuses a slight decrease of CBF has been measured.8 However, since all of these patients had suffered from severe neurological alterations (hemiplegia, focal seizures, longstanding drowsiness) 3 to 4 months before measurement of CBF, it is possible that the CBF depression was due to mechanisms other than venous obstruction.
Series
Since the intraluminal pressure of the intracranial veins is linked to intracranial pressure over a wide pressure range, further evidence can be derived from the fact that CBF is not impeded until intracranial pressure is increased to 30-50 mm Hg.9-11
The reduction of the cerebral perfusion pressure resulting from an increase of venous or intracranial pressure is likely to be compensated for by a proportionate dilatation of the cerebral vessels. This is thought to be mediated myogenically;3I5 the rigidity of the skull allows intracranial pressure increases to reduce the transmural pressure (fig 2) . The small increase of the distal arterial pressure which is found to occur when the veins are occluded during the carbon monoxide exposure ( fig  2) probably reflected merely the consecutive increase of the overall cerebral vascular resistance. However, in spite of this considerable reduction of the cerebral perfusion pressure, the occlusion of the external jugular veins appeared to improve the perfusion rate of the ipsilateral hemisphere during the carbon monoxide-induced hypotension.
Within the physiological pressure range the leptomeningeal veins are prevented from collapsing by a valve-like mechanism which has been described as located at the entrance of the leptomeningeal veins into the dural sinuses.'8 19 The slit-like terminal segments of the leptomeningeal veins are more prone to compression than the circularly shaped leptomeningeal veins themselves. The flow resistance of these structures is thought to depend on the intracranial pressure providing the transmural pressure of the leptomeningeal veins to remain of positive value.9 18 19 Collapse of the leptomeningeal veins may occur during severe global or regional hypotension, when intravascular pressure declines below that of the intracranial one. Although there are only scanty data available, collapse of the leptomeningeal veins probably takes place within the range of the blood pressure threshold value for infarct development which has been determined as about 25 mm Hg.'220 By means of the cranial window technique the leptomeningeal veins have been observed to collapse at an arterial blood pressure just above 20 mm Hg.2'22 The collapse was generalised.22 Our own preliminary observations through the thinned skull of rats seem to agree these findings but we wish to obtain additional data. In muscle venous collapse has been described when arterial pressure fell below 35 mm Hg. 23 According to the physics of collapsible tubes, the collapse of the leptomeningeal veins causes a steep increase of the flow resistance. (fig 2) . Possibly, this indicates an additional increase of the precapillary vascular resistance which may be due to a so-called veno-vasomotor reflex. This is a myogenically mediated constriction of the resistance vessels which is thought to be due to a venous pressure elevation inducing a proportionate increase of the arteriolar transmural pressure.30-32 This mechanism is known to exist within the vascular bed of the liver, the intestines,3031 and skeletal muscle.32 It seems justified therefore to assume that there is a veno-vasomotor reaction also within the extracranial vasculature of the cephalic muscles and glands. The veno-vasomotor reaction appears to represent a fundamental property of the vasculature. In favour of this assumption is the fact that within the intracranial vasculature an increase of the precapillary resistance can also be elicited by venous pressure elevation, when the intracranial compliance is increased by wide craniectomy, thus eliminating the above-mentioned compensatory mechanisms. "4 Apparently, the veno-vasomotor reaction is not likely to elevate the cerebral perfusion rate when blood pressure autoregulation is preserved. Since myogenic vasomotor reactions are known to be abolished by hypoxia and acidosis,'7 the amelioration of outcome in the rats which had undergone venous ligations can hardly be attributed to the veno-vasomotor reaction.
The slight decline of the systemic arterial pressure which was regularly measured after venous occlusions (affirming observations.of others5) appears to be due to the dilatation of the cephalic capacitance vessels leading to a reduction of the circulating blood volume.33
In conclusion, our data suggest that in states of severe hypotension an increase of cephalic venous pressure improves cerebral perfusion by preventing the leptomeningeal veins from collapsing-in spite of reducing the cerebral perfusion pressure. 
